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THIN STEEL SHEET EXCELLENT IN IMPACT RESISTANCE AND ITS PRODUCTION 

PURPOSE: To produce a thin steel sheet having a damping ratio more excellent than that 

of the conventional high tensile strength steel and excellent in impact resistance, 
particularly useful for the lightening of an automotive body as an automotive steel sheet. 

CONSTITUTION: This steel is the one whose components are regulated in such a manner 
that, mainly, by weight, 0.010 to 0.10% C and 0.50 to 3.00% Mn are contained, and the 
reiatioship between C, Ti and Nb satisfies 0.1<{2Nb+Ti)/ C<0.5, and whose structure is 
formed of two phases of 10 to 50vol% martensite and ferrite. Then, this steel is produced 
by subjecting the cold rolled steel to finish annealing at 780 to gOO^'C and thereafter 
executing cooling at 1 5 to SO'^C/sec cooling rate to 500°C and moreover at 5 to 
SS^'C/sec cooling rate to 300°C. 
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(57) im'}] 

im^] ^.tbX, C : 0.010 -0.10wt%, Mn:0.50 
0.1 ^ (2>a) + Ti) /CS 0.5 

780 --900 trcT^iajK-cfTtK "tofk soox:^xmsv/s 

ec£^J:50t:/secJ[X KT\ -rL-C^fc, SOCC^TriS- 
35"C/secC?)?1^jaim{* T?f^J31T^MS ^&fT 3 ^ .h tlcfc o 
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[I^^Jll] C : 0.010 -0.10wt%, Si:0.2vl%J&L 

Nd : 0. 50-^3. OOFt%, P : 0.01'-0.15vt%, , 

S : 0.01 wt ^VX 

Ti :0.03wt%J^lT:fe«l:r/Nb:0.03wt%£tT^. Zimit 

0.1 ^ (2Nb+Ti) /C^ 0.5 

[I^^JI2] C : 0.010 --O.IOwtaS, Si:0.2wt%£4 

Md : 0. 50-^3. OOffl P : 0. 01-0. 15wt % , 

S : 0.01 wt %&rf^^^. ^eUT , 

Ti :0.03wt%J^T^5^I/^b :0.03wt%eiT*. ZOTit 

0.1 ^ (2Nb+Ti) /C^ 0.5 

^mm^^^Ki. /J07x7< h<h#:mT10'-50%O 

^, 780 -900 "Ccoia^Tfxi^ -e(7>5^^jigi::ii^^T 
500t:^TO?&aiS:15r/secJ[^±50r/secJ[^T-CffVi, 
5O0X:- 300'CST<D?1^^^5t:/sec-35t:/sec 

[00 0 1] 

CO:- ^dlS(^EM7&^^»i)e>nTii5o ^cDfc«6ir. 

^imtiz^z-ox^m^^f^^i^^ct^M^t^zLtfj^ 

(7):fy^^f^i=>nX\^^^. 5^11. gi)**#:OS:ltSS.iC 

sen, j:f:)m^H'iei!i*ffla3«^m«tT^::i:;^«T 
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\t. yj:y-( hmmmmmxit^tLXSi, Md. P<i:U 
h^1'{Cv;i'x>-9--f hie, ^-f :J--f htS$>^Vil3::t-- 
fe^. 0ll^li:, f#MHS56-139654^^^^lllBic$nT 

20 322i^^^(c(t, smmzx-Dx^^iz^^mit^m^ 
^m. ^^\z^mm^o~s2D2s ^{i^mz\ti^^mm^^ 

mz^tiftm^mm^wkr^ti^Dm^^if^tix^^^ 

So 

[0 0 0 3] TzVMZ. :L<DXofS.Jj^X<Dm^O^^ 

mtfs.oft. Lf)^Lfs:f)^i^. zni^ommt. m^^m 

-10- ' (s- ^ ) i:lfea?)T5i Vifi^6^?i^;5^»cS'::?iriT 
^jtmo-io* is-') -vomiStt/^U^ 

m^{^o "iiid^" ts.^m<Dyji}^^ommizfs.^rz^. w 
^(Df)^^oummx\t. ^mMmi^<D^^{tizntx\t 
Miz^m^mmmr^'h<ot\tE^-fsi\^K 

[0 0 04] 

30 0?^^^mzLXm\hX\^tLo tZ.^i}K %^^bO 

mn\z^^L. m^w^m-i. 'Z^-rv^^^t^.'^mzn 

t'^n^tz. ^\.x. z.o'^mt. t<\z'^^'nmmz^ 
^^xiih^^^ofi'^hotL. 

[0 0 0 5] 01 \t. ^wMKt^tom%\zmtt 

Ms ') cD#6«l3lffii:. 10-10^ (s'O 

z,oz,t\t. nm^^i^'^-nmw.ouw^^^^^mz 
m':s\,^xn^^Lfzm^\z\t. mmm, fin^. mmm 

e^ii. hmx.tc.'^^tmti^^fiX^^^fm^^'^WTh 
:Lt\z$)^-). t<\z-^m,i2mw.\z^^^^n^^^^\zn 
-^^mm^m.omK wmw.<^^^tn^)^:K±.\zn^^m 
50 mm\zmifznmL^\im^^t.\zh^. 
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[0 0 0 6} 

\t. mzm^^Mrz\W^\^^m^ir>rrh(r)X\t^±^X 

'ox^^^z:ti)^'^''mr^^t\^^ozti)^m'z>rzo -rut) 
•:/u7.0immz^nf)^':j^^mmTX(DMmm^m 
\zh^nrzm^\t. #s(iJt= {wmmwis-n tcopi 
m^t) / (3iii^io Ms ■) xcmm^-m x^m:^ 

-To c t ^ ^A'4^Jo fz. 

[0 0 0 7] z<r>^otm^\zm-3^^'s^^^\t%^ 

^XYKZ'^-^^^otiMM^^t^btS.^^ 
m^^W&i^^^\^tz. tUt>^. :^m\t. C :0.01 
0 -O.lOwlSS. Si : 0.2 m%S^Xf. Hn : O.SO-a.OOvt 
P : 0.01-0. 15wt%. S :0.01 vt ^^T-^-^ 
-eLTTi : 0.03wt%UT45cti;Nb : 0.03wl%EiLT 

0.1 ^ (2Nb+Ti) /C< 0.5 

[0 0 0 8] t T. ±S!v^S^^t J. C : 0. 010 -0. 10 
wt%. Si : 0.2 wt%J[^tT« Md : 0.50-3. 00wt%, 
P : 0.01-0. 15wt%. S :0.01 wt %{:JIT&^*. 
TTi : O.OZvi%lXT^<^XMh : 0-03wl%^T^. Z.<Drt 

0.1 ^ (2Nb+Ti> /C^ 0.5 

780 -900 t:c^ia^TfTl/\ ^C0?^£P3aglZi$i.iT 
500'C^-C(D?^^$15t:/secm±50'C/secJ[J(T-CfTli. 
SOOr- aOOr^TiD^^^^sr/sec-SBr/sec 
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^umiz^^^^tzHu^^'i&mmm^^-yjz. ^^]t 

^f^tiZz:>\^^Xi^n^mi3.fZ, ^Oj^m, »i<l=cDCi:Ti 

^mmo^^^n^umir^ c tf}m^mit<D\^±.\zi^ 
i6x^i^x^^z.t^^M,Lrzo zn^iDmrnzx-DX 
^iiit*«ini±f -ss^noiiTti, ^^■rLhm^if^\zu 
':>tz^x\tu\^^f)K 'pu<th^^mmmz^\f^±^ 

tt^^mz{^m'^^h(Dt^x^ri^. ^tz. Ti«hNb^ 
umt^^tit. ^Mit\z^^ts.^j^^(D4^mm^^fz 
i^ti^0^^^m< ±x^^x$>^. 
[0 0 10] zcofttbiz. ritmtc<omw. 

^tLX. 

0.1 ^ (2Nb+Ti) XC^ 0.5 -(1) 

ib^mmmizr^ z, t^mmt^. 
[0 0 11] ^^mm^t^^^^Ttmt^tKDt^ 
mii. ^mit^mt^mm\^Lo>Tzisb^z. -m^ots. 
mm\zx-oxw^^ti^o 

C : 0.010 -0.10Tl% 

Mi)^i:>x^^tz\ifpti\^iitm'^\^\i>ifi. 0.010 

^m\^^<D^m^T^htz^\.n±L<U\\ 
<75CCO^^l:mi0wt%^ji^^i, 7&^;i^T^®iJtO 

^^sii. 0.010 -o.iOTt%coieH{iis^Lfco 

[0 0 1 21 Si:0.2Tt9giKT 

40 ^^^rz^izmtn-rniixi^fA 0,2 w{%^mxx^^^ 
■^tz^&izit. ^mittmtth. LTztt^ox. si^w 

g^O.2 nx&rftltz. 
[0 0)3] Mn: 0.50-3. 00fft% 

ih^^'ptl<U':>X-t^U^m:^m^nUl\ -15. 3.00 

^iTi^^fbT-So ^oX. Mii^WSli0.50-3.00wt%Oli 

[0 0 1 >1) P : O.OWO.lSwt^ 
50 PH. 0.01vl%iOt>^3^V^<!:vn'X>iJ^'f hffiO^ftB 



ujt^^oT. p^i-stso. 01-0. iBwi%<D^mp^izmm 

[0 0 15] S :0.01wt%J^T 
[0 0 1 63 Ti :0,03vl%JEilT 

Tommizmi^itL^ 

[0 0 17] Nb:0.03wi%aT 

\t^h[Z'.mUJ^'Arh^. -^(Dh. mWi1^n(Di^-itt 20 
^m{t\Zh^'^]Xh^. fttzL. :iom\t. 0.03wt%S: 

hur^xohVitrnz^^miif^i: ^^izctom^o 
[0 0 18] t^-^m^z-A-^^^^ummt. ^^m\zh^<7) 

«;roViT. z.<DmWiOBW}it=^ l,m±<D^<o[Z'r^ 
0.1 ^ (2Nb + Ti) /C^ 0.5 

mx^t. \^^'rnh^Wi^<D^T tthizw)Vf->D-^ 
h^(omm^^u<Ur>x^t}^&'t^. 

[0 0 1 0] t/c. :^^miZf3^i)^^mmmt. y:ryi 40 

o^zmm^ntzm^^^r^. ^mitxio%&.±0'7)v 

\t. ^n^m^hLmm^m.n^x^xMiuzfvT.m' 

[0 0 2 0] i^^mmWiOi^mzzDx^xmmt 
i^^moi^mmt. ±Mhtzhmm)&omnu^m 
m':^\^xmz$kmzr:>\^x. nmz^->xmxmM so 



4^8l¥7-9 0 4 8 2 

6 

[0 0 2 1] ±fa<^>mffiM^toitastt» ?^r^BE3^^{i 

\Z^^^X 500r^TCO?^^$:15'C/secJEt±50t:/secJeiT 

o?&Si5iSTfTU» t^\z soorj^^e 300t:s-c<^?^^ 

n^tiis.^'^tf^^xh^. -15. zo'm.^ m'c^XT<D 
WLrnxnommt. 'tt\^mx^t^m,if^mi^\^x 

15t:/sec£(±50'C/s€cOTc^«5ffi-eff^S*Ji. IS'C/s 
tc^^X\l'^)]^7->^^ h<B*«^aiUr^i&Jt75«*£T 

/j^ i^O^m 5 t:/seceil±35t:/secJ^TC0 ji^T-fr "5 O 
T^gc!iiS^®]lt7:^^ETL, 35r/sec^|S;t^i:37x^-i' 

hm^(Dm^mt^m^^hx. ^m^ti^'&Tr^<Dx. 
m^^hfz. 

[0 0 2 2] U,^. i^%mtim^tLX\^^>h<D\^. i 

\zn\.x%n\:^^o\Zs isiEbiti^io^a^-^^^-rt 
^xh^ z.t\-i^^o ^xhu.^^, 

[002 3] 

{^mn ^ 1 \z^st^^f3im^<D^i^^umm^^^ 
\zxmmu wm^hxmh^mit. ^omh^ii^ 
x:\zjismxit(h%mwimm\.xzmt<ofmm^t:% 

tz. ^e>lrcn^£D^M»^fe$:?^F«^EEEUT0.7iDmtCD?^ 

imWi^m.^Ltz. -^0^. rcoj^Mffl^^^ii^^t 
^lt. z.<D^'D\zhx%^nrzmmz-:>\^^ 

T, 5l?I^»JZJ:O^iimo-=>a:102 (S ^ X(OW^% 

mm) mfi^m^Lxm^v:.^^^^tt,h\z. 

■^T^S? (No.l-4)li. lO^'CS M 43j:m0-MS-O t 

t)iciS5v^M^^Ta:*»z. mntzmwi^^mtnmw.x 

h^Zhti^titi^otz. 

[0 0 2 4] tzh7L\tC\znt^^, Ti<OMX;t 

?Fii^!i( No. 5, 6)T&tlt^> fi^i&itAiit<. ^^^citJi^ 
^^0!)?fea!iiS3&q^il§( No.7-10) , 
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